Redox-Responsive Polymeric RNAi Based on Multivalent Conjugation of siRNA for Improved Intracellular Delivery.
Learning from the design concept of antibody-drug conjugates (ADCs), we attempted to construct siRNA conjugated polymer brush by attaching a multiple of siRNA to the units of poly(amino acids) [poly(lysine) derivatives] through an intracellular cleavable disulfide bond. Note that the disulfide linkage is stable at extracellular milieu yet subjected to cleavage into free thiol residues at the intracellular reducing compartments. Consequently, ready release of arrays of active siRNA was achieved selectively in the intracellular compartments. Furthermore, tumor-targeted cyclic Asp-Gly-Arg (RGD) was conjugated to the aforementioned polymer brush in view that the RGD receptors (αVβ3 and αVβ5 integrins) were overexpressed over a wide spectrum of cancerous cells. Our subsequent results have achieved potent gene silencing in cultured cancerous cells from our proposed siRNA delivery construct. To our best knowledge, our proposed conjugate should be the first example of using an ADC platform in successful intracellular transportation of larger macromolecular biological payloads rather than small molecular chemotherapeutic drugs. Hence, the proposed strategy may serve as a promising avenue for targeted delivery of macromolecular pharmaceutical payloads.